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Box No. I Basis of the report 



1. With regard to the language, this report is based on the international application in the language in which it was filed, unless 
otherwise indicated under this item. 

□ This report is based on a translation from the original language into the following language 
which is the language of a translation furnished for the purposes of: 

I | international search (under Rules 12.3 and 23. 1(b)) 

j publication of the international application (under Rule 1 2.4) 

I | international preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report): 

|~] the international application as originally filed/furnished 
^] the description: 

1-22 as originally fileaVrumished 

pages* received by this Authority on 

Pages* received by this Authority on 

[XI the claims: 



as originally filed/furnished 

Pages* as amended (together with any statement) under Article 19 

Pages* 23-28 received by this Authority on 25-06-2004 

Pages* received by this Authority on 

\X\ the drawings: 

Pages 1-3 as originally filed/furnished 

pages* received by this Authority on 

P a ges* received by this Authority on 

I I a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
3 . [^] The amendments have resulted in the cancellation of: 

□ 

the description, pages 

□ 

the claims, Nos. 

□ the drawings, sheets/figs 

□ 

the sequence listing (specify): 



□ 



any table(s) related to the sequence listing (specify): 



I I This report has been established as if (some of) the amendments annexed to this report and listed below had not been 
made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 

□ the description, pages 

□ the claims, Nos. 



□ the drawings, sheets/figs 

the sequence listing (specify): 

□ 



any table(s) related to the sequence listing (specify): 



If item 4 applies, some or all of those sheets may be marked "superseded ' 
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Box No, V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-34 YES 

Claims NO 

Inventive step (IS) Claims _l-34 YES 

Claims NO 

Industrial applicability (IA) Claims 1-34 YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 

Documents cited in the International Search Report: 
Dl: WO0199444 Al 
D2: US6415155 Bl 
D3: WO0217669 Al 
D4: US5260943 A 

D5: "Experimental performance of methods to estimate the 
location of legacy handsets in GSM" (Spirito et al, 2001) 

The cited documents represent the general state of the art. 
The invention defined in claims 1-34 is not disclosed by any 
of these documents . 

The cited prior art does not give any indication that would 
lead a person skilled in the art to the claimed method and 
network device for determining the path of a signal between a 
donor network element and a remote station. Therefore, the 
claimed invention is not obvious to a person skilled in the 
art. 

Accordingly, the invention defined in claims 1-34 is novel and 
is considered to involve an inventive step. The invention is 
industrially applicable. 
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Claims 



1. 



A method of determining the path of a signal 



between a donor network element (14) and a remote station 
(20) , the donor network element (14) being associated with 
at least one repeater (16, 18), comprising the steps of: 
receiving at the remote station (2 0) a plurality of signals 
associated with a plurality of network elements (10, 12, 
14) ; calculating an estimate of the distance between the 
remote station (20) and each network element (10, 12, 14) , 
including an estimate of the distance between the remote 
station (20) and each repeater (16, 18) associated with the 
donor network element (14) ; determining the one of said 
estimates of the distance between the donor network element 
(14) and at least one associated repeater (16, 18) and 
remote station (2 0) which most closely approximates to the 
distance between the other network elements. (10, 12) and the 
remote station (2 0) ; and selecting that donor network 
element /repeater to be the source of the signal. 

2. A method according to claim 1, wherein the step of 
calculating an estimate of the distance between the remote 
station (20) and each network element (10, 12, 14) 
comprises: selecting each one of the donor network elements 
(14) and at least one repeater (16, 18) in turn as the 
source of the signal; and performing said calculating step 
for only. the selected one of the donor network element (14) 
and at least one repeater (16, 18) . 

3 . A method according to claim 1 or claim 2 wherein 
the step of calculating the estimate of the distance 
includes estimating the location of the remote station (20) 
and thereby estimating an actual distance between each donor 
network element/repeater and the remote station (20) . 
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4. A method according to claim 3 wherein the step of 
calculating the estimate of the distance includes measuring 
physical quantities at the remote station (2 0) , and thereby 
estimating a model distance between each network 

5 element/repeater and the remote station (20) . 

5. A method according to claim 4 wherein the measured 
physical quantity includes the measurement, at the remote . 
station (20), of one or all of: a time delay in a received 
signal; attenuation in a received signal or received signal 

10 strength. 

6. A method according to claim 5 wherein the step of 
estimating the actual distances further comprises summing 
the estimated actual distances. 

7 . A method according to claim 6 wherein the step of 
15 estimating the model distances further comprises summing the 

model distances . 

8 . A method according to claim 7 further including 
calculating a scale factor in dependence on the summed 
actual and model distances. 

20 9. A method according to claim 8 wherein the scale 

factor is determined to adapt the scaled sums to be equal. 

10. A method according to claim 9 wherein the scale 

factor is determined by dividing the summed actual estimates 
by the summed model estimates. 

25 11. A method according to claim 9 or claim 10 wherein 

the model distances estimates are modified in dependence on 
said scale factor to produce a set of modified model 
distances . 
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12. A method according to claim 11 wherein the model 

distances are scaled by the scaling factor to produce the j 

l 

modified model distances. 

i 

i 

13 . A method according to claim 12 further including \ 

i 

5 calculating a difference value for each donor network 

1 

element (14) and at least one repeater (16, 18) by summing j 

the difference between each estimate and each modified model 

estimate obtained for each respective donor network element ; 

(14) and at least one repeater (16, 18) . j 

j 

i 

10 14. A method according to claim 13 wherein, the signal 

is determined to be transmitted from the donor network 
element (14) or at least one repeater (16, 18) having the 
lowest difference value. 

15. A method according to any one of claims 1 to 14 
15 wherein a plurality of signals are from a donor network 

element (14) , wherein all steps are repeated for each such 
signal to determine a source of each signal. 

16. A method according to any preceding claim, further 
comprising the step of calculating the location of the 

20 remote station (20) in dependence on the determined source 
of the signal. 

17 . A method according to any preceding claim wherein 
the remote station (20) is a mobile station and the donor 
network element (14) is a donor base station. 

25 18. A network device (20) adapted to determine the path 

of a signal between a donor network element (14) and a : 
remote station (20) , the donor network element (14) being 
associated with at least one repeater (16, 18) , comprising 
means for calculating an estimate of the distance between 
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the remote station (20) and each network element (10, 12, 
14) , including an estimate of the distance between the 
remote station (20) and each repeater (16, 18) associated 
with the donor network element (14) , based on a plurality of 
signals received at a mobile station (20) ; means for 
determining the one of said estimates of the distance 
between the donor network element (14) and at least one 
associated repeater (16, 18) and remote station (20) which 
most closely approximates to the distance between the other 
network elements (10, 12) and the remote station (20); and 
means for selecting that donor network element/repeater to 
be the source of the signal . 

19. A network device (200) according to claim 18, 
wherein the remote station (20) is a mobile station and the 
network element (10, 12, 14) is. a base station. 

20. A network device (2 00) according to claim 18 or 
claim 19 wherein the means for calculating an estimate of 
the distance between the remote station (20) and each 
network element (10, 12, 14) includes: means for selecting 
each one of the donor network elements (14) and at least one 
repeater (16, 18) in turn as the source of the signal; and 
means for performing said calculating step for only the 
selected one of the donor network element (14) and at least 
one repeater (16, 18) . 

21. A network device (2 00) according to any one of 
claims 18 to 2 0 wherein the means for calculating the 
estimate of the distance includes means for estimating the 
location of the remote station (20) and thereby estimating 
an actual distance between each donor network 
element /repeater and the remote station (20) . 
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22. A network device (200) according to claim 21 
wherein the means for calculating the estimate of the 
distance includes means for measuring physical quantities at 
the remote station (20) , and thereby estimating a model 

•5 distance between each network element/repeater and the 
remote station (20) . 

23. A network device (200) according to claim 22 
wherein the measured physical quantity includes the 
measurement, at the remote station (20), of one or all of: a 

10 time delay in a received signal; attenuation in a received 
signal or received signal strength. . 

24. A network device (200) according to claim 23 
wherein the means for estimating the actual distances 
further comprises means for summing the estimated actual 

15 distances. 

25. A network device (200) according to claim 24 
wherein the means for estimating the model distances further 
comprise means for summing the model distances. 

26 • A network device (200) according to claim 25 

20 further including means for calculating a scale factor in 
dependence on the summed actual and model distances . 

27 • A network device (200) according to claim 26 

wherein the means for calculating the scale factor is 
adapted to convert the scaled sums to be equal. 

25 28 • A network element (200) according to claim 27 

wherein the scale factor is determined by dividing the 
summed actual estimates by the summed model estimates. 

29 • A network device (200) according to claim 27 or 

claim 28 wherein the model distances estimates are modified 
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28 

in dependence on said scale factor to produce a set of 
modified model distances. 

30 • A network device (200) according to claim 29 
wherein the model distances are scaled by the scaling factor 

5 to produce the modified model distances. 

31 - A network device (200) according to claim 3 0 
further including means for calculating a difference value 
for each donor network element (14) and at least one 
repeater (16, 18) , including a summer for summing the 

10 difference between each estimate and each modified model 
estimate obtained for each respective donor network element 
(14) and at least one repeater (16, 18) . 

32 • A network device (200) according to claim 31 

wherein the signal is determined to be transmitted from the 
donor network element (14) or at least one repeater (16, 18) 
having the lowest difference value. 

33 • A network device (200) according to any one of 

claims 18 to 32 wherein a plurality of signals are received 
from a donor network element (14) , wherein all steps are 
repeated for each such signal to determine a source of each 
signal. 

3 4. A network device (200) according to any one of 

claims 18 to 33, further comprising means for calculating 
the location of the remote station (20) in dependence on the 
determined source of the signal. 
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